PTMetaD simulations were performed with GROMACS4 [1] MD code and the PLUMED [2] plugin for free-energy calculations. The system was simulated with periodic boundary conditions and a rhombic dodecahedron simulation box with a volume of about 38.0 nm 3 . All bond lengths were constrained to their equilibrium values using the SETTLE [3] algorithm for water and the LINCS [4] algorithm for the peptide. A time step of 0.002 ps was adopted. The
Particle Mesh Ewald method [5] was used for the calculation of the electrostatic potential while a cutoff (0.9 nm) was used for the Lennard-Jones interactions.
We simulated 64 replicas distributed in the temperature range 274-650 K following a geometric progression. All replicas were simulated in NVT ensemble using a stochastic thermostat [6] with a coupling time of 0.1 ps. A thermostat that yields the correct energy fluctuations of the canonical ensemble is crucial in parallel tempering simulations [7] .
Exchanges were attempted every 0.1 ps. The exchange probability was computed including the contribution of metadynamics bias potential [8] . The resulting average acceptance probability was about 0.3 for all the replicas. Metadynamics bias was constructed adding every 1 ps a Gaussian function of 0.1 width (S α unit) and of an initial height of 0.4 * T /T 0 kjoule/mol (where T 0 =274K) [8] . The bias factor (γ = (T + ∆T )/T ) was set at 12 for each replica.
The starting configuration for the Closed simulation was modeled on the NMR structure of the first 13 N-terminal aminoacid of ribonuclease A (PDB code 2aas). We used the following mutant: Acetyl-AETAAAKFLRNHA-NH 2 . The histidine (His12) was protonated in order to reproduce the experimental conditions (pH=4.5). The starting structure for the Table I : Empirical Karplus parameters for ubiquitin (UBIQ) [9] and for flavodoxin (FLAV) [10] .
Scalar couplings were computed according to:
where Φ is the backbone angle, A, B, C and ∆ are empirical parameters reported in Table I for the two different parameter sets. The equilibrium averages of Eq. 1 have been calculated using the reweighting algorithm introduced in Ref. [11] from the Φ distributions accumulated during the PTMetaD runs with a stride of 0.1 ps
